A brief overview of the state-of-the-art in the field of earthquake study and forecasting is presented in this paper. We analyze the principles of the methods of determining the coordinates of earthquake focuses by means of ground seismic stations. We demonstrate that those methods cannot be used in the system for monitoring of the beginning of the earthquake preparation process (in the network of RNM ASP stations). As we know, the earthquake preparation process is accompanied by spreading noisy seismicacoustic signals. Theoretically, the system for monitoring of the beginning of the earthquake preparation process is based on the technologies for seismic-acoustic signal processing -Robust Noise Monitoring (RNM). Noise characteristics determined by RNM technologies indicate the beginning of anomalous seismic processes (ASP) and, consequently, the possibility of ASP monitoring. Considering that the seismic-acoustic signal can be represented as the sum of the useful signal and noise, we present the technologies for determining noise characteristics. It is demonstrated in the paper that a change in the estimate of the cross-correlation function between the useful signal and the noise, noise variance and the value of noise correlation determine the beginning of ASP. One RNM ASP station determines the beginning of ASP within a radius of about 500 km. Determining the location of an expected earthquake requires a network of RNM ASP stations. We analyze the results of noise technology-based monitoring of anomalous seismic processes performed from July 2010 to June 2015 on nine seismic-acoustic stations built at the head of 10 m, 200 m, 300 m and 1400-5000 m deep wells. Based on the results of the experimental data obtained in the period covering over three years, an intelligent system has been built, which allows for identifying the location of the zone of an earthquake, using the combinations of time of change in the estimate of the correlation function between the useful signal and the noise of the seismic-acoustic information received from different stations 10-20 hours before the earthquake. In the long term, the system can be used by seismologists as a tool for determining the location of the zone of an expected earthquake.
Introduction
It is known that much research has been carried out on the causes and nature of earthquakes [Kanamori and Brodsky 2004] . The possibility of receiving various types of seismic information from the deep strata of the earth also remains a popular research subject [Ghahari et al. 2010; Aliev et al. 2007b] . Methods, such as noise analysis [Esref Yalcinkaya et al. 2013; Tomas Fischer and Martin Bachura 2014, Kislov et al. 2011; Yee et al. 2011; Aliev 2007c; Aliev et al. 2012a] , continuous monitoring system designing [Moser et al. 2013; Aliev et al. 2013a; ] , earthquake damage assessment and damage minimization [Aliev et al. 2012 , Hashemi et al. 2011 , Kanamori et al. 2005 , wavelet transform and finite elements [Colak et al. 2006; Hutton 2004; Lockwood et al. 2006] , are employed in analysing seismic signals received during earthquakes. In all of these research papers, the problems associated with earthquake prediction are the basic research trend [Descherevsky et al. 2003; Shebalin et al. 2006; Aliev et al. 2006; Aliev et al. 2007a ]. Different models and technologies have been and are being developed [Papagiannopoulos et al. 2006; Papagiannopoulos et al. 2009; Zafarani et al. 2009; Sokolov et al. 2003 ]; numerous population-oriented early warning systems, models and technologies for the rapid response of rescue groups of relevant agencies have been developed and commissioned [Rudelek et al. 2004; Stankiewicz et al. 2013; Alcik et al. 2011; Satriano et al. 2011; Tsuboi et al. 2002] . Regardless of the aforementioned research papers, earthquakes are not predicted in good time, which leads to massive disastrous consequences. Papers [Aliev et al. 2013a; Aliev et al. 2011; Aliev et al. 2013b ] propose a seismic-acoustic system for monitoring the earthquake origin process. The system consists of a network of nine seismic-acoustic stations for the robust noise monitoring of anomalous seismic processes (RNM ASPs). The experiments that have been conducted on these stations since 2010.07.01 establish that a cross-correlation emerges between the useful signal and the noise of the seismic-acoustic information during the ASP origin. The results of the operation of these stations have demonstrated that each of them separately performs reliable indication of ASP origin processes that precede earthquakes based on the variation of the cross-correlation function between the useful signal and the noise. However, it is impossible to determine the coordinates of an expected earthquake with sufficient accuracy by using these stations. The experimental research has demonstrated that it is possible, however, to create an intelligent neural network system, which would allow locating the ASP area by means of these stations. We consider one possible way to create such a system in the following paragraphs.
Problem statement
It is known that in seismically active regions, after a certain period 0 T of the normal seismic state and at the end of a certain period 1 T , an earthquake usually occurs due to originating ASPs.
Despite the difference in duration of 0 T and 1 T , the problem of monitoring the beginning of the ASP origin comes down to providing a reliable indicator of the beginning of period 1
T .
This matter has been considered in detail in [Aliev et al. 2013a; Aliev et al. 2012 a; Aliev et al. 2013b] .
Research [Aliev et al. 2013a ] sets the problem for creating a technology and a system allowing one to register the starting instant of the period 1 T . However, the experimental research [Aliev et al. 2013a; Aliev et al. 2012 a; Aliev et al. 2013b ] demonstrated that the beginning of 1 T does not take place only during the ASP origin. For this reason, besides the registration of the beginning of the period 1 T , the monitoring of the beginning of the ASP origin also requires an indication of the change in the estimate of the cross-correlation function between the useful signal ( Δ ) and the noise ( Δ ). Thereby, the present paper sets up the problem of using the estimate of the seismicacoustic signal g Δ as an informative attribute for indicating the beginning of the ASP origin, which requires calculation of the estimate during the monitoring process. Furthermore, the practical application of a network of RNM ASP stations also requires developing a technology for determining the location of the earthquake area. For this purpose, we should first consider the existing methods of calculating earthquake focuses [Pujol 2004; Sambridge et al. 1993 ] based on seismic information obtained by means of the network of existing standard ground stations. It is known that, in such cases, the difference between the amount of time it takes for the basic seismic waves P and S to reach the ground seismic stations is used to determine the earthquake focus. The propagation velocity of the P wave is higher than that of S wave. The P wave velocity in a homogeneous isotropic medium is determined by the expression
where k is the volume coefficient,  is the shear modulus and  is the density of the material penetrated by waves. S wave propagation velocity is calculated by the following expression
where  is the shear modulus and  is the density of the material penetrated by the waves.
The distance from the standard ground seismic station to the focus is found by multiplying the time difference by the velocity difference:
(3) After the distance between the epicentre and the different seismic stations has been determined, the coordinates of the focus are found geometrically. Unfortunately, in all known cases, the coordinates of epicentres and hypocentres in seismic monitoring systems are determined after actual earthquakes. Our experimental research showed that, for many reasons, it is practically impossible to use the obtained results to calculate the coordinates of the ASP areas on RNM ASP stations by means of the said technology. Therefore, the present paper poses the problem of developing an intelligent neural network system for monitoring the ASP origin, identifying the location of the area and determining the approximate magnitude of an expected earthquake.
Technology for determining the informative attributes of the latent period of ASP origin
Our research demonstrated that when ASP arises at the start of period 1 T , estimates of the cross-correlation function 
It has also been shown that, with the estimates
and using the equality of the relationship between
and the estimate
can be determined by the formula:
Our experiments demonstrated that to raise the reliability and authenticity of the monitoring results, it is reasonable to also use the estimates of the noise correlation value [Aliev et al. 2013a; Aliev et al. 2012 a; Aliev et al. 2013b ] as additional informative attributes:
Thus, it is possible to use formulas (4), (6), (7) and (8) to determine the estimates 
Intelligent technology and systems for identifying the location of the area of ASP origin
It is known that when an ASP enters its critical state, an earthquake occurs. Boundaries of the earthquake's focus and magnitude depend on the structure and nature of the strain-stress distribution in the rocks in the particular place. Rock deformation is uneven and transmits elastic waves. The volume of deformed rocks is an important factor determining the strength of the seismic impact and the formation of seismic-acoustic noise ) ( t i g  . Each main burst is 5 preceded by quite a long period of time 1 T of earthquake preparation. This period can last up to several dozens of hours. The analysis of seismic information, received by means of acoustic sensors installed at the heads of suspended oil wells, has demonstrated that when ASPs arise, seismic-acoustic noise spreads in the deep strata of the Earth for several dozens of hours 1 T before the expected earthquake [Aliev et al. 2013a; Aliev et al. 2012 a; Aliev et al. 2013b] . It has been experimentally established that monitoring the beginning of time 1 T by means of the technology described above is carried out quite reliably by RNM ASP stations (Fig. 1 ). In the following paragraphs, we discuss the possibility of developing intelligent technology to identify the location of the ASP area by means of the information received from the stations built in nine (9) seismically active Caspian regions (Fig. 1) 
Fig. 1. Map of the locations of RNM ASP stations in the Caspian seismically active region.
The experiments carried out on the RNM ASP stations (Fig. 2) have demonstrated that the seismic-acoustic noises received by hydrophones from the deep strata of the Earth are direct precursors of the earthquake preparation process. The results of the measuring and analysis of those noises were sent from each station to the server of the seismic-acoustic monitoring centre (MC) via a high speed radio channel with satellite communication. The system is also capable of transferring received data to servers of other MCs in the neighbouring countries of seismic-acoustic regions.
To carry out large-scale experiments on ASP monitoring, as Fig. 1 shows, since 2010.07.01 RNM ASP stations have been made operational, one by one, at Qum Island, in Shirvan, Siazan, Naftalan, Neftchala, Nakhchivan (on the borders with Turkey and Iran), Turkmen01 (Turkmenistan), Qazakh (on the border with Georgia), and Cybernetic (Baku). The last three stations have been built on 300-m, 200-m and 10-m deep water wells, respectively. The stations were built on the wells, in which pipes are naturally filled with water. Hydrophones were placed 6 inside at the depth of 10-20 m from the water level. The analysis of seismic-acoustic signals received by these stations has demonstrated that seismic-acoustic noises emerge during ASP origin. Those noises spread within a radius of 300-500 km dozens of hours before the seismic waves are registered by ground seismic stations. Synchronous robust analysis of seismic-acoustic signals received from all stations via satellite communication is undertaken in the process of the network operation. Estimates of the noise characteristics , , are transmitted to the server of the MC from the stations (Fig. 2) . The changes in them are used to indicate, for instance, the beginning of the ASP origin 
In that case, the procedure for determining the difference in the time of monitoring between different stations on the MC server comes down to the following: determining when the beginning of period i T 1 of the ASP origin is registered by the first station Qum Island; determining the time of monitoring for the second (Shirvan), third (Siazan), fourth (Naftalan), etc. stations; determining the sets of estimates of cross-correlation functions
by the expressions (9-11) and further, selecting from the obtained estimates those time shifts
at which the curve of the cross-correlation function has the peak value, i.e. the extreme value; these time shifts are used to determine
e. the time difference in registration of ASP by the i-th and j-th stations, respectively; using the found time differences
as source data to identify the location of the ASP area.
Thus, in the proposed system (Fig. 2) , the estimates of the noise characteristics [Aliev et al. 2013a ].
Numerous earthquakes with magnitudes of 3-4 have occurred in those regions in the last 1.5-2 years. For each area, the combinations of the sequence of the times of the ASP registration by Qum Island, Shirvan, Siazan, Neftchala, Naftalan and Nakhchivan by the RNM ASP stations practically repeated themselves. Our analysis of the recorded charts has demonstrated that each sequence combination of the time of the indication of the current ASP corresponds to one of the concrete earthquake areas. After studying the problem of interpretation of the experimental materials for over 2 years, we have learned to identify the location of the area of an expected earthquake, error-free intuitively, using these combinations of time. It then became obvious that the problem of identifying the location of an expected earthquake can be solved by using expert systems (ESs). This, in its turn, demonstrated the possibility of creating an ES which will allow seismologists to use the network of the RNM ASP stations as a tool to determine the area of an expected earthquake. The experimental version of the ES for identifying the location of the ASP area (ESILA) proposed in this paper is based on the knowledge base (KB) comprising the totality of the sets , , , . . . T 1 , the combinations of differences in times of indication Δ , and the combinations of the values of estimates ( ). On 2014.01.05, the experimental phase of the identification of the location of earthquake areas by ESILA was launched. This phase is carried out as follows. The current element is formed based on the results of monitoring of the network of RNM ASP stations. After that, the current element is compared with all elements of the sets , , , . . . in the identification unit of the expert system (IUES). If it matches any element of any set, the location of the area of an expected earthquake is identified based on the number of the current element. The number of the ASP area is saved in the decision-making unit (DMU) of the ES. At the same time, the current element is entered into the set of the KB. Thus, new elements are continuously written into the KB during the ESILA operation and the network of RNM ASP stations and ESILA operate as a single system. To check the authenticity and reliability of the identification of the location of the ASP area, the described ESILA was tested during all subsequent earthquakes. The obtained results have demonstrated the real possibility of practical application of the experimental version of ESILA to identify the location of the ASP area, which creates prerequisites for using the system in question as a tool in determining the location of the area of an expected earthquake. Taking this prospect into account, a function of forming the following information and providing it to seismologists was included in the list of basic functions of the DMU of ESILA: date of the current ASP and the number of the area of the expected earthquake; results of the current monitoring performed by the RNM ASP stations; estimated lead time at the beginning of ASP monitoring compared with the time of registration of the expected earthquake by ground seismic stations; list of all elements previously registered in the corresponding set during the origin of the previous ASP in the estimated location of the area of the expected earthquake (with dates); the amount of elements matching the current elements; magnitudes of previous earthquakes; minimum magnitude of the expected earthquake; if the KB contains no elements matching at least some of the elements in the sets 13 1 W W , information on the impossibility of identifying the earthquake area is formed in the DMU.
Technology for determining the approximate value of magnitude of an expected earthquake using a neural network
The analysis of the results of the experimental identification of the location of the ASP area has demonstrated that, with the current estimates
D and knowing the distance from the area to the RNM ASP stations, it is possible to determine the approximate value of the minimum magnitude of an expected earthquake using a neural network. Research shows that neural networks can be used for this purpose [Rojas 1996 , Khashei 2010 . It was found that it is appropriate to use the information contained in the sets neuron one by one; the magnitude of the earthquake registered by ground stations is established at the output of the neuron. The training is carried out successively from earthquake area I to earthquake area XIII. For instance, during the training of the neuron on area III, i.e. during the earthquake with the area in the Caspian Sea, the monitoring results obtained at the stations in Siazan, Qum Island, Neftchala and Turkmen01 (Turkmenistan) are successively transmitted from the KB to the inputs of the neuron. The value of the magnitude М 3 is given to the output. During the training of the neuron to determine the magnitude in area XII, i.e. in East Turkey, then the monitoring data of Qazakh, Naftalan, Shirvan and Nakhchivan are sent to the input of the neuron and the magnitude М 12 goes to the output. Thus, the parameters of the ASP monitoring previously registered by the RNM ASP stations are used for the neural network training. At the same time, the coordinates of the location of the earthquake area are used in the DMU to determine the approximate distance I S between the stations and the areas, which are also transmitted to the inputs of the neural network. Based on the source data written in the elements of the sets 13 1 W W  and the distances 9 1 S S  from the ASP area to each station, the neural network learns to determine the approximate magnitude of an expected earthquake. Owing to this, after the training stage and in the process of the current monitoring of the ASP, when the current combinations of corresponding estimates are transmitted to the neuron outputs, the code of the corresponding magnitude M of the expected earthquake forms on the output у 1 . The result is sent to the input of the DMU of ESILA. During the operation of the neural network and the ES, every time the coordinates and approximate magnitude of every expected earthquake have been identified, the obtained results are compared with the coordinates and magnitude of actual earthquakes registered by ground seismic stations. The obtained difference is further used to correct the KB and in the training of the neural network. Therefore, the KB is improved in the course of time, with the training level of the neural network constantly improving. This results in increased reliability, authenticity and adequacy of identification of the location and magnitude of expected earthquakes. Analysing the experience of the use of the ES in identifying the location of the area of the expected earthquake and of the neural network in determining its magnitude has demonstrated that improved reliability and authenticity of the obtained results requires increasing the number of RNM ASP stations. Taking this into account, since the beginning of 2013, a station in the Nakhchivan Autonomous Republic near the border with Turkey and Iran (Fig. 1) and Turkmen01 station in Turkmenistan (Fig. 1) As was mentioned earlier, the test operation of the system under discussion started on 2014.01.06. In this period, some identification errors were detected during weaker earthquakes. Besides, we also detected erroneous identification results at 2 or 3 RNM ASP stations simultaneously during a malfunction of the power supply system, communication systems and hydrophone, controller and other units. In the normal state of operation of all RNM ASP stations, no errors were detected in the results of the identification of the location of areas of expected earthquakes with strength exceeding 5 points. The list of the location of areas of expected earthquakes identified from the archived monitoring results in 2013-2014 is very long, which is why Table 1 below contains only the results of 10 identified areas of expected earthquakes with magnitude over 5 points from 2013.01.01 to 2014.07.06. Figs. 2-11 are the recorded ASP charts that preceded those earthquakes. The data in the first column in Table 1 are taken from the website of the Euro-Mediterranean Seismological Centre (EMSC) (http://www.emsc-csem.org/#2). The time of the earthquakes in Table 1 is given in UTC as provided by the EMSC website. The charts show the local time (Baku time), which is UTC+4 in the winter and UTC+5 in the summer time. Column 22 of Table 1 provides information on the locations of the identified areas of expected earthquakes. To demonstrate the validity of those results, each row of the table is accompanied by relevant charts (Figs. 2-11 ) recorded by the RNM ASP stations during the origin of the respective ASPs. Sign "*" in Table 1 means that the station gave a weak reaction to the origin of the ASP of the expected earthquake. Sign "-" means that the value of the registered value of     X R is lower than the threshold level. 
Number and location of the area of expected earthquake Even though the Naftalan station was not operating at the time, the system identified that such an indication corresponded to area VII. The indication was 8-10 hours in advance of the earthquake. Fig. 2 . VII -Siazan, Qum Island, Shirvan, Neftchala 2013-03-26 Georgia-Russia Row 2 of the table gives the results of the identification of the area of the earthquake that occurred in Georgia on 2013.05.27, 2013.05.28 . According to the chart, the RNM ASP stations Siazan, Naftalan, Shirvan and Qum Island registered the ASP origin more than 20 hours before the earthquake, despite the malfunction of the Naftalan station. It is clear from the charts that the northern (Siazan) and north-western (Qum Island) stations detected an anomaly earlier than the rest of the stations. The beginning of the anomalous processes was indicated by the RNM ASP stations in the following order: Naftalan -07:30; Siazan -09:10; Shirvan -09:45; Qum Island -11:40 (Fig. 3) . Thus, the earthquake area was identified by the system by approximately 18:00 Baku time, which is almost 10-11 hours earlier than the time of registration by the ground stations.
13 Fig. 3 . VII -Siazan, Naftalan, Shirvan, Qum Island 2013-05-27 Georgia (Sak'art'velo) Rows 3 of the table show the results of the identification of the area of the earthquakes that occurred in South Russia on 2013.09.16. According to the charts of the third and fourth earthquakes (Fig. 4) , the ASP originated in the south-east of the Caucasus region and registered in the following order: Siazan -05:30, Qum Island -08:00, Qazakh -10:00, Neftchala -14:30. Based on this sequence of registration times, the system identified earthquake area VII, which corresponds to the north-east of Azerbaijan, where an earthquake actually occurred at 16:00/17:00 Baku time. The time of the area identification was approximately 15 hours in advance of the earthquake. Fig. 4 . VII -Qazakh, Siazan, Qum Island, Neftchala 2013-09-16 Russia According to the chart in Fig. 5 , based on the combination of times of registration by the stations Nakhchivan -08:00; Qum Island -09:00; Neftchala -08:50, the system identified the area of the expected earthquake on the Iran-Iraq border 12 hours beforehand.
14 Fig. 5. X -Qum Island, Neftchala, Nakhchivan 2013-11-21 Iran-Iraq border Fig. 6 shows the results of the identification of the area of the earthquake that occurred on 2014-01-09, at about 12:00, in the Caspian Sea, Offshore Azerbaijan, and was registered by the stations Turkmen01 -09:15, Qum Island -09:25, Siazan -09:45, Neftchala --11:15, 16 hours in advance of the earthquake. Fig. 6 . III -Siazan, Neftchala, Qum Island, Turkmen01 2014-01-09 Caspian Sea, Offshore Azerbaijan Row 6 of the table shows that the system identified the area of the expected earthquake in Turkmenistan. According to the chart in Fig. 7 , based on its sequence of registrations by the stations Neftchala -09:30, Siazan -10:45, Qum Island -11:30, the system demonstrated that the location of the expected earthquake was in Turkmenistan, i.e. in area I east of Azerbaijan. The area of the expected earthquake was identified more than 24 hours before the earthquake was registered.
15 Fig. 7. I -Siazan, Neftchala, Qum Island, Turkmen01 2014-01-13 Turkmenistan
Row 7 of Table 1 shows the results of the identification of the area of the earthquake that occurred in Western Iran. According to Fig. 8 , the sequence of registrations by the stations Qum Island -09:45, Shirvan -07:30, Nakhchivan -04:50 and Neftchala -11:20, allowed the system to identify the location of the earthquake in area IX -Western Iran. Fig. 8 . IX -Qum Island, Shirvan, Nakhchivan, Neftchala 2014-01-28 Western Iran
Row 8 of Table 1 shows the results of the identification of the area of the earthquake that occurred in Azerbaijan. According to the charts in Fig. 9 , the stations registered the corresponding ASP in the following order: Qum Island -17:45, Shirvan -12:45, Qazakh -19:00 and Nakhchivan -18:30, which allowed the system to identify the number (IV) of the area of the expected earthquake with a lead time of 19 hours. Fig. 9 . IV -Qum Island, Shirvan, Qazakh, Nakhchivan 2014-02-09 Azerbaijan
Row 9 of Table 1 shows the results of identification of the area of the earthquake that occurred in Offshore Turkmenistan. According to the charts in Fig. 10 , this event was registered by the stations Neftchala -06:45, Qum Island -07:55, Siazan -08:15, Cybernetic -09:55, Shirvan -10:20. Fig. 10 . I -Siazan, Qum Island, Cybernetic, Neftchala, Shirvan, Turkmen01 2014-06-06 Caspian Sea, Offshore Turkmenistan
Row 10 of Table 1 contains the information on the identification of the location of the expected earthquake that occurred in area I in Azerbaijan. It follows from Fig. 11 that the anomaly was indicated by the stations in the following order: Siazan -00:50, Qum Island -02:15, Shirvan -07:20, Qazakh -07:30, which allowed the system to identify the location of the area of the expected earthquake (Azerbaijan). . 11. Siazan, Qum Island, Shirvan, Qazakh 2014-06-29 Azerbaijan
Fig

Conclusions
1. The intelligent system based on the network of the RNM ASP stations and an ES combined with a neural network system can be used as a tool for identifying the location of the area of an expected earthquake. The seismologist is supplied with the information containing the direction and the number of the area of the expected earthquake, current combinations of the ASP, and amount, list, date and magnitude of similar combinations registered in the given area during previous earthquakes. This information will allow the seismologist to evaluate the degree of authenticity of the obtained information on the location of the area of the expected earthquake. Having enough time before the earthquake occurs, the seismologist can involve other specialists in the decision-making process if there is any doubt, ruling out an accidental error. 2. The RNM ASP stations in the network of the proposed system are built on wells with different depths and, consequently, different characteristics. These characteristics are difficult to take into account in identifying the location of the area of an expected earthquake and in determining its magnitude. Moreover, as the depth of a well increases, its cost increases sharply, too. This makes the building of the RNM ASP stations in the countries that have no suspended oil wells quite challenging. Considering the above-mentioned arguments, we recommend forming a network of stations built in 50-100-m deep water wells in the future, with hydrophones placed in the water column at a depth of 10-20 m. To improve the authenticity and reliability of the identification of the location of the area of the expected earthquake, we found it appropriate to build a network consisting of a large number of stations (over 10-15) in wells of equal depth located at an equal distance from one another. Integration of the network of the RNM ASP stations of the countries in several seismically active regions via satellite communication can, in the long term, allow for increasing the authenticity and reliability of determining the coordinates of the location of an expected earthquake. 
R D
increases. The propagation velocity of the seismic-acoustic noise in different types of medium, e.g. water, sand or clay, significantly varies. There is a correlation between the well depth and the radius of the ASP monitoring. 4. The experiments at the Qum Island station in the Caspian Sea have demonstrated that the monitoring range of that station is much wider than that of the stations located far from the Caspian Sea. Other stations in Siazan and Neftchala located near the Caspian Sea also have a wide monitoring range compared with other stations. Practically all seismic processes reaching the Caspian Sea are clearly registered by those stations. Therefore, in building networks of new stations, one should consider the fact that the sea is a "perfect conductor" for seismic-acoustic noises emerging during ASP origin in the region. 5. The results obtained from the experimental data allow for the assumption that the lead time of the registration of the ASP origin by a seismic-acoustic RNM ASP station over standard seismic equipment is due to two factors. First, seismic-acoustic waves that arise in the beginning of the ASP origin do not reach the Earth's surface due to the frequency characteristics of certain upper strata, which furthers their horizontal spread in deep strata as noise. Reaching the steel pipes of the well, seismic-acoustic waves transform into acoustic signals and go to the ground surface at the velocity of sound, where they are detected by a hydrophone. At the same time, low frequency seismic waves from seismic processes are perceived at the surface after a certain amount of time, when the earthquake is already in progress, and are registered by seismic receivers of standard ground equipment much later. Second, the use of noise technologies by analysing seismic-acoustic noise allows one, with the emergence of correlation between the useful signal and the noise, to register the ASPs in the beginning of their origin. These two factors make it possible for RNM ASP stations to indicate the time of the beginning of the ASP origin much earlier than is done by stations of the seismic survey service. 6. Seismic-acoustic stations of ASP monitoring can also be used for monitoring the latent period of volcano formation well before the eruption. Their use will also allow the monitoring, on a regional basis, of the testing of minor and major nuclear bombs and other experiments related to the manufacture of military equipment.
